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SCIENCE & CIVILIZATION  

Time : 1½ Hours  Maximum Marks: 50 

          SECTION - A  

 Answer any two of the following in sixty lines (2 × 13 = 26) 

 
Q1) Explain the contribution of Pythogoras to the mathematics.  
 Væü×ìý™èþ Ô>çÜˆ AÀÐ@þ– ®̈ÌZ Oò³£éVæüÆæÿ‹Ü H Ñ«§æþ…V> §øçßý§æþ ç³yézÆæÿ$. 
Q2) Write the history, synthes and drug action of penicillin. 
 ò³°ÞÍ¯Œþ Äñý¬MæüP ^èþÇ{™èþ, E™èþµ†¢ Ð@þ$ÇÄ¶ý¬ “MæüÐ@þ*ÖË™èþ¯@þ$ ÑÐ@þÇ… è̂þ…yìþ. 
Q3) Explain the following  

 a) Insulin  b) Cortisones 
 “Mìü…¨ Ðé°° ÑÐ@þÇ… è̂þ…yìþ. 
 a) C¯@þ$ÞÍ¯Œþ  b) M>ÇtgZ Œ̄þ 
Q4) Write about the NPK fertilizers. 

 NPK GÆæÿ$Ð@þ#Ë¯@þ$ Væü*Ça ÑÐ@þÇ… è̂þ…yìþ. 
Q5) Explain bio-war 
 iÐ@þ Ä¶ý¬§éª°² ÑÐ@þÇ… è̂þ…yìþ. 
Q6) Explain non-conventional energy sources with suitable examples. 
 Ýë…{ç³§éÄôý$™èþÆæÿ Ô¶ýMìü¢ Ð@þ¯@þÆæÿ$Ë¯@þ$ ÑÐ@þÇ… è̂þ…yìþ. 
                             SECTION - B (3 × 4 = 12)  

 Answer any three of the following 

Q7) Write short notes: 

  

 a) Camera 
  MðüÐóþ$Ææÿ 
 b) Antiseptics 
  H…sìýòÜí³tMŠüÞ 
 c) Radium therapy 
  ÆóÿyìþÄ¶ý$… _Mìü™èþÞ 
 d) Detergents 
  yìþrÆðÿj…sŒýË$ 
 e) OTEC 

   OTEC 



 f) Green Revolution 
  çßýÇ™èþ Ñç³ÏÐ@þ… 
 g) Hybridization 
  çÜ…MæüÈMæüÆæÿ×ýÐ@þ¬ 
 h) Gizah pyramid 
  Xgê í³ÆæÿÑ$yŠþ 
 i) Compass 
  Mæü…´ë‹Ü (yìþMæü*Þ_) 

                                  SECTION - C (3 × 4 = 12) 

Answer all Questions 

Q8) Fill in the blanks 
  a) Permissible Noise levels at sensitive areas _________. 

  çÜ$°²™èþOÐðþ$¯@þ {ç³§óþÔ>ËÌZ {ç³†´ë¨… è̂þºyìþ¯@þ Ô¶ýº® ™èþÆæÿ…V>Ë ÑË$Ð@þ _________. 
 b) M.S.  Swaminathan is associated with  

  GÐŒþ$. G‹Ü  ÝëÓÑ$¯é£Šþ¯Œþ Ðóþ°™ø A¯@þ$çÜ…«§é¯@þOÐðþ$ _________ Ð@þ#¯é²Ææÿ$. 
  c) Narcotic drugs meant for _________. 

  Ð@þ$™èþ$¢MæüÍW… ó̂þ LçÙ§éË$ A…sôý _________. 
  d) DDT was discovered by _________. 

  yìþyìþsìý GÐ@þÆæÿ$ Mæü¯@þ$Vö¯é²Ææÿ$ _________. 

 

Q9) Choose the correct answer 
 a) The Heart of the computer is  

   i) Key board 

   ii) CPU  

   iii) Mouse 

   iv) Printer 

  i) Mîü»ZÆæÿ$t 
   ii) CPU 

  iii) Ð@þ◊‹Ü 
  iv) {í³…rÆŠÿ 
  b) Naturally Occur Vitamin, 

   i) Vit - C 

   ii) Vit - A 

  iii) Vit – D 

  iv) Vit – B  

  

    
  



   i) ÑrÑ$¯Œþ & íÜ 
  ii) ÑrÑ$¯Œþ & G 
   iii) ÑrÑ$¯Œþ & yìþ 
  iv) ÑrÑ$¯Œþ & ¼ 
 

 c) Fat soluble vitamin 

   i) Vit - B 

   ii) Vit – C 

   iii) Vit – A 

  iv) Vit – A & D 

   i) ÑrÑ$¯Œþ & ¼ 

   ii) ÑrÑ$¯Œþ & íÜ 
   iii) ÑrÑ$¯Œþ & G 
  iv) ÑrÑ$¯Œþ & G Ð@þ$ÇÄ¶ý¬ yìþ 
 d) Which substance is used for blasting 

   i) Rubber 

   ii) Steel 

   iii) Nitrate 

   iv) Dynamite 

 
   H ç³§éÆ>®°² ÑÝùµr¯@þÌZ Eç³Äñý*WÝë¢Ææÿ$. 
  i) Ææÿº¾ÆŠÿ 
  ii) ïÜtÌŒý 
   iii) Ō ðþ{sôýsŒý 
   iv) Oyðþ¯@þOÐðþ$sŒý 
 

 Q10) Match the following 
  a) Eutrophication Pesticide 

  b) PV cells Communication 

  c) Satellites Ponds 

  d) DDT  Solar energy  

  a) Ä¶ýÊ{sZíœMóüçÙ¯Œþ “MìüÑ$çÜ…àÆæÿM>Ë$ 
  b) PV çœ$rM>Ë$ çÜÐ@þ*^éÆæÿ çÜ…Ð@þçßý×ýÐ@þ¬ 
  c) Eç³“VæüàË$ ð̂þÆæÿ$Ð@þ#Ë$ 
  d) yìþyìþsìý ÝûÆæÿ Ô¶ýMìü¢ 
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       SECTION - A               (8 × 4 = 32) 

Answer All Questions 

Each question Carries 4 marks 

 

Q1) Let (R, + , •) be a Boolean ring. Then prove that for , R, 0 .a b a b a b∈ + = ⇒ =  

 (R, + , •) JMæü º*ÍÄ¶ý$¯Œþ Ð@þËÄ¶ý$…, , Ra b∈  AÆÿ¬™óþ 0a b a b+ = ⇒ =  A° 

°Ææÿ*í³… è̂þ$Ð@þ¬. 

Q2) If f(x), g(x) are non zero polynomials of F[x] where F is a field then prove that deg 

( ) ( )( ).f x g x  = deg f(x) + deg g(x). 

 „óü{™èþ… F Oò³ °ÆæÿÓ_… è̂þºyìþ¯@þ F[x] ºçßý$ç³§æþ$Ë$ f(x), g(x) OÌñý™óþ  deg
 

( ) ( )( ).f x g x  = deg 

f(x) + deg g(x) A° è̂þ*ç³…yìþ. 

Q3) Show that the system of vectors (1, 2, 0), (0, 3, 1), (-1, 0, 1) of V3(Q) is L.I. where Q 

is a field of rational numbers. 



 Q A¯óþÑ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË „óü{™èþÐ@þ¬ AÆÿ¬™óþ V3(Q) ÌZ° çÜ¨Ô¶ýË$ (1, 2, 0), (0, 3, 1),        (-

1, 0, 1) Ë$ º¬k çÜÓ™èþ…{™éË$ A° è̂þ*ç³#Ð@þ¬. 

 

Q4) Let U(F) and V(F) be two vector spaces and T:U V→  is a linear transformation. 

Then null  space N(T) is a subspace of U(F) prove if. 

 U(F), V(F) Ë$ Æðÿ…yæþ$ çÜ¨Ô>…™èþÆ>âêË$. T:U V→  JMæü º¬k ç³ÇÐ@þÆæÿ¢̄ @þÐ@þ¬ AÆÿ¬¯@þ 

Ô¶ý*¯@þÅ™èþ A…™èþÆ>â¶ý… N(T) , U(F)  ¯@þMæü$ E´ë…™èþÆ>â¶ý… A° è̂þ*ç³#Ð@þ¬. 

 

Q5) Find the rank of the matrix 

1 1 3 6

A 1 3 3 4

5 3 3 11

− 
 = − − 
  

. 

 

1 1 3 6

A 1 3 3 4

5 3 3 11

− 
 = − − 
  

 
Ð@þ*{†MæüMæü$ Møsìý° Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

 

 

Q6) Find the eigen values of the matrix 

6 2 2

A 2 3 1

2 1 3

− 
 = − − 
 − 

 

 

6 2 2

A 2 3 1

2 1 3

− 
 = − − 
 − 

 Ð@þ*{†Mæü Äñý¬MæüP Ìê„æü×ìýMæü ÑË$Ð@þË¯@þ$ Mæü¯@þ$MøP…yìþ. 



Q7) In an inner product space V(F), prove that α β α β+ ≤ +  for all , Vα β ∈  

 ,α β Ë$ A…™èþÆæÿÏ»êª…™èþÆ>â¶ý… V(F)ÌZ çÜ¨Ô¶ýËÆÿ¬¯@þ α β α β+ ≤ + A° è̂þ*ç³#Ð@þ¬. 

Q8) The vectors ,α β  of a real inner product  space V(F) are orthogonal if and only if 

2 2 2

.α β α β+ = +   

 ,α β Ë$ ÐéçÜ¢Ð@þ çÜ…QÅË A…™èþÆæÿÏ»êª…™èþÆ>â¶ý… V(F) ÌZ çÜ¨Ô¶ýË$ AÆÿ¬ @̄þ ,α β Ë$ Ë…º 

çÜ¨Ô¶ýË$ AVæü$rMæü$ BÐ@þÔ¶ýÅMæüç³Æ>Åç³¢ °Ä¶ý$Ð@þ$… 2 2 2

α β α β+ = +  A° è̂þ*ç³…yìþ.    

  

                  SECTION - B               (4 × 12 = 48) 

Answer All Questions 

Each question Carries 12 marks 

Q9) a) i) Prove that Every finite integral domain is a field.  

 {ç³†çç³ÇÑ$™èþ ç³NÆ>~~…Mæü {ç³§óþÔ¶ýÐ@þ¬ „óü{™èþÐ@þ¬ AÐ@þ#™èþ$…§æþ° è̂þ*ç³#Ð@þ¬. 

  ii) If F is a field then prove that F[x] is an in integral domain. 

 F  A¯óþ¨ „óü{™èþÐ@þ¬ AÆÿ¬™óþ  F[x] JMæü ç³NÆ>~…Mæü {ç³§óþÔ¶ýÐ@þ¬ A° è̂þ*ç³#Ð@þ¬. 

OR 

 b) i) If R = {0, 1,2, 3, 4} then prove that  (R, +5, ×5) is a field with respect to 

addition and multiplication module – 5.  

   R = {0, 1,2, 3, 4} AÆÿ¬™óþ (R, +5, ×5) çÜ…MæüË¯@þÐ@þ¬, Væü$×ýM>ÆæÿÐ@þ*ç³MæüÐ@þ¬ &5 

§æþ–ÚëtÅ „óü{™èþ… A° ^èþ*ç³…yìþ. 



  ii) State and prove Division algorithm of polynomial rings. 

 “¿êV>àÆæÿ ÑÔóýçÙ °«̈ ” ° {ç³Ð@þ_…_  °Ææÿ*í³… è̂þ$Ð@þ¬. 

Q10) a) i) Let V(F) be a vector space. A non – empty set W V⊆ . The necessary 

and sufficient condition for W to be a subspace of V is , Fa b∈  and 

, V Wa bα β α β∈ ⇒ + ∈ . 

 V(F) A¯óþ¨ çÜ¨Ô>…™èþÆ>â¶ý…. W A¯óþ¨ Ô¶ý*¯óþÅ™èþÆæÿ Eç³çÜÑ$†. Aç³šyæþ$ W, VMìü 

E´ë…™èþÆ>â¶ý… M>Ð@þyé°Mìü D “Mìü…¨ «§æþÆæÿÃ… ç³Æ>Åç³¢… BÐ@þÔ¶ýÅMæü… Wa bα β+ ∈ , 

, Fa b∈ , ,α β ∈V. 

  ii) Find the null space, range space, rank and nullity of the transformation 

2 3T : R R→  defined by ( ) ( )T , , ,x y x y x y y= + − .  

 ( ) ( )T , , ,x y x y x y y= + − V> °ÆæÿÓ_…ç³ ºyìþ¯@þ 2 3T : R R→ Äñý¬MæüP Ô¶ý*¯@þÅ 

A…™èþÆ>â¶ý…, ÐéÅí³¢, Møsìý Ð@þ$ÇÄ¶ý¬ Ô¶ý*¯@þÅ™èþÓÐ@þ¬Ë¯@þ$ Mæü¯@þ$MøP…yìþ. 

OR 

 b) i) Let W1 and W2 be two subspaces of a finite dimensional vector space 

V(F). Then prove that dim (W1 + W2) = dim W1 + dim W2             – dim

( )1 2
W WI

.
  



 W1, W2 Ë$ JMæü ç³ÇÑ$™èþ ç³ÇÐ@þ*×ý çÜ¨Ô>…™èþÆ>â¶ý… V(F)Mìü Eç³A…™èþÆ>âêË$ 

A¯@þ$Mö…§é…. Aç³šyæþ$ dim (W1 + W2) = dim W1 + dim W2 – dim

( )1 2
W WI  A° °Ææÿ*í³… è̂þ…yìþ. 

  ii) Prove that a mapping 2 2
T : R R→  defined by T(a, b) = (2a + 3b, 3a – 

4b) is a linear transformation. 

 2 2
T : R R→ {ç³Ðóþ$Ä¶ý*°² T(a, b) = (2a + 3b, 3a – 4b) V> °ÆæÿÓ_…_¯@þ T 

º¬kç³ÇÐ@þÆæÿ¢̄ @þ A° è̂þ*ç³…yìþ. 

Q11) a) i) Find the inverse of the matrix 

1 0 1

A 2 10 0

0 1 1

 
 = − 
 − 

 

 

1 0 1

A 2 10 0

0 1 1

 
 = − 
 − 

 Ð@þ*{†MæüMæü$ ÑÌZÐ@þ$ Ð@þ*{†Mæü¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

  ii) Solve x + 2y + 3z = 6; 2x + 4y + z = 7; 3x + 2y + 9z = 14. 

 x + 2y + 3z = 6; 2x + 4y + z = 7; 3x + 2y + 9z = 14 Ýë«̈ … è̂þ$Ð@þ¬. 

OR  

 b) i) If 

1 2 3

A 2 1 4

3 1 1

 
 = − 
 − 

, verify Cayley – Hamilton theorem and hence find  

A
-1

? 



 

1 2 3

A 2 1 4

3 1 1

 
 = − 
 − 

 AÆÿ¬ @̄þ MóüÍ & çàÑ$Ët̄ Œþ íÜ§é®…™é°² çÜÇ è̂þ*íÜ, §é° ¯@þ$…yìþ 

A
-1¯@þ$ Mæü¯@þ$MøP…yìþ. 

 ii) Find the characteristic roots and the corresponding characteristic vectors of 

the matrix 

6 2 2

A 2 3 1

2 1 3

− 
 = − − 
 − 

. 

 

6 2 2

A 2 3 1

2 1 3

− 
 = − − 
 − 

Ð@þ*{†MæüMæü$ Ìê„æü×ìýMæü ÑË$Ð@þË$ Ð@þ$ÇÄ¶ý¬ Ìê„æü×ìýMæü çÜ¨Ô¶ýË¯@þ$ 

Mæü¯@þ$MøP…yìþ. 

 

Q12) a) i) State and prove Cauchy – Schwarz inequality. 

 MøíÙ & ÝëPüÓÆŠÿj AçÜÐ@þ*¯@þ™èþ¯@þ$ {ç³Ð@þ_…_, °Ææÿ*í³… è̂þ…yìþ. 

 

  ii) Given {(2,1,3), (1,2,3), (1,1,1)} is a basis of R
3
; construct an 

orthonormal basis. 

 R
3
 ÌZ {(2,1,3), (1,2,3), (1,1,1)} B«§éÆæÿÐ@þ$Æÿ¬™óþ JMæü Ë…»êÀË…º B«§éÆæÿ…¯@þ$ 

°ÇÃ… è̂þ…yìþ. 

OR 



 b) i) State and prove Bessel’s inequality. 

   »ñýòÜÌŒý AçÜÐ@þ*¯@þ™èþ¯@þ$ {ç³Ð@þ_…_ °Ææÿ*í³… è̂þ…yìþ 

 

 ii) Prove that 
1 2 2 2 1 2 2 2 1

S , , , , , , , ,
3 3 3 3 3 3 3 3 3

 − − − −     =       
      

 is an orthonormal set 

in R
3
 with standard inner product. 

R
3
 ÌZ {ç³Ð@þ*×ìýMæü A…™èþÆæÿÏºª… §æþ–ÚëµüÅ  

1 2 2 2 1 2 2 2 1
S , , , , , , , ,

3 3 3 3 3 3 3 3 3

 − − − −     =       
      

çÜÑ$† Ë…»êÀ Ë…º çÜÑ$† A° 

è̂þ*ç³#Ð@þ¬. 

 

 

� � � 
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SECTION - A                                    

                                     Answer any two questions   (2 × 10 = 20) 

 

 

Q1) Define Electric potential. Derive an expression for the potential at a point due to a 
uniformly charged sphere. 

 Ñ§æþ$Å™Œþ ´÷sñý°ÛÄ¶ý$ÌŒý¯@þ$ °ÆæÿÓ_…_ HMæüÈ† BÐóþÕ™èþ Vøâ¶ýÐ@þ¬ §éÓÆ> JMæü ¼…§æþ$Ð@þ#Ð@þ§æþª HÆæÿµyóþ 
Ñ§æþ$Å™Œþ ´÷sñý°ÛÄ¶ý$ÌŒý¯@þMæü$ çÜÐ@þ*çÜÐ@þ¬¯@þ$ Æ>ºr$tÐ@þ¬. 

   

Q2) Define capacitance of a condenser. Derive an expression for the capacitance of a 
parallel plate capacitor with and without dielectric. 

 Mæü…yðþ¯@þÞÆŠÿ Äñý¬MæüP Mðü´ëíÜsìý° °ÆæÿÓ_… è̂þ$Ð@þ¬. Æø«§æþMæüÐ@þ¬™ø Ð@þ$ÇÄ¶ý¬ Æø«§æþMæüÐ@þ¬ Ìôý¯@þç³šyæþ$ 
çÜÐ@þ*…™èþÆæÿ ç³ËMæüË Mðü´ëíÜrÆŠÿ Äñý¬MæüP çÜÐ@þ*çÜÐ@þ¬¯@þ$ E™éµ̈ … è̂þ$Ð@þ¬. 

 

Q3) Explain the principle, construction and working of a synchrocyclotron. 

 íÜ…“MøOòÜMøÏ{sê¯Œþ çÜ*{™é°², °Æ>Ã×ýÐ@þ¬ Ð@þ$ÇÄ¶ý¬ ç³° ó̂þÄ¶ý¬ Ñ«§é¯@þÐ@þ¬¯@þ$ ÑÐ@þÇ… è̂þ$Ð@þ¬. 

 

Q4) Define self and mutual inductance. Derive the expression for the coefficient of 

coupling between two coils. 

 çÜÓÄ¶ý$… Ð@þ$ÇÄ¶ý¬ A¯øÅ¯@þÅ {õ³Ææÿ×ýË¯@þ$ °ÆæÿÓ_… è̂þ$Ð@þ¬. Æðÿ…yæþ$ ¡Væü è̂þ$rtË Ð@þ$«§æþÅVæüË Ä¶ý¬VæüÃ™èþ 
Væü$×ýMæüÐ@þ¬ Äñý¬MæüP çÜÐ@þ*çÜÐ@þ¬¯@þ$ Æ>ºr$tÐ@þ¬. 

SECTION - B                                    

                                     Answer any TWO of the following   (2 × 10 = 20) 
 

Q5) Derive equations for the admittance and resonante frequency of a LCR parallel 
circuits carrying A.C. 



 A.C. Ñ§æþ$Å™Œþ {ç³Ð@þíßýçÜ$¢̄ @þ² LCR çÜÐ@þ*…™èþÆæÿ Ð@þËÄ¶ý$Ð@þ¬ Äñý¬MæüP AyìþÃr¯ŒþÞ Ð@þ$ÇÄ¶ý¬ A¯@þ$¯é§æþ 
´û @̄þ]ç³#¯éÅ°² Mæü¯@þ$Vö¯@þ$ çÜÒ$MæüÆæÿ×êË¯@þ$ Æ>ºr$tÐ@þ¬. 

 

Q6)  Explain the experiment for the production and detection of electromagnetic waves. 

 Ñ§æþ$Å™Œþ AÄ¶ý$ÝëP…™èþ ™èþÆæÿ…V>Ë @̄þ$ E™èþµ†¢ ^óþÄ¶ý¬rMæü$ Ð@þ$ÇÄ¶ý¬ Ðésìý° Mæü¯@þ$Vö¯@þ$rMæü$ 
{ç³Äñý*V>°² ÑÐ@þÇ… è̂þ$Ð@þ¬. 

 

Q7) With neat diagram explain the working of CE transistor configuration and its output 

characteristics. 

 è̂þMæüP° ç³rÐ@þ¬ §éÓÆ> CE {sê°ÞçÜtÆŠÿ Ð@þËÄ¶ý$Ð@þ¬ ç³° ó̂þÄ¶ý¬ Ñ«§é¯@þÐ@þ¬¯@þ$ Ð@þ$ÇÄ¶ý¬ §é° 
Äñý¬MæüP (AÐ@þ#sŒý ç³#sŒý) °ÆæÿYÐ@þ$ AÀË„æü×êË¯@þ$ ÑÐ@þÇ… è̂þ$Ð@þ¬. 

 

Q8) Show that NAND gate is a universal gate. 

 NAND §éÓÆæÿÐ@þ¬ Ä¶ý¬°Ð@þÆæÿÞÌŒý §éÓÆæÿÐ@þ¬ A° è̂þ*ç³#Ð@þ¬. 

 

SECTION - C                                    

                                     Answer any FIVE of the following   (5 × 4 = 20) 
 

 

Q9) Find the electric field due to an electric dipole. 

 Ñ§æþ$Å™Œþ Oyðþ´ùÌŒý Äñý¬MæüP Ñ§æþ$Å™Œþ „óü{™èþ ¡{Ð@þ™èþ¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

 

Q10) Derive an equation for the energy stored in a capacitor. 

 Mðü´ëíÜrÆŠÿÌZ °Ë$Ð@þ Ä¶ý¬…yæþ$ Ô¶ýMìü¢Mìü çÜÒ$MæüÆæÿ×ê°² Æ>ºr$tÐ@þ¬. 

 

Q11) Define magnetic permeability and susceptibility. Derive relation between them. 

 AÄ¶ý$ÝëP…™èþ ç³ÇÃÄ¶ý$¼Ísìý Ð@þ$ÇÄ¶ý¬ çÜòÜí³t¼ÍsìýË¯@þ$ °ÆæÿÓ_…_ Ðésìý Ð@þ$«§æþÅVæüË 
çÜ…º…«§æþÐ@þ¬¯@þ$ Æ>ºr$tÐ@þ¬. 

 

Q12) Explain Faraday’s law of induction. 



 ¸ëÆæÿyóþ Ñ§æþ$Å§æþÄ¶ý$ÝëP…™èþ {õ³Ææÿ×ý °Ä¶ý$Ð@þ*Ë¯@þ$ ÑÐ@þÇ… è̂þ$Ð@þ¬. 

 

Q13) Explain displacement current. 
 Ýë¦̄ @þ{¿¶ý…Ô¶ý Ñ§æþ$Å™Œþ Væü*Ça ÑÐ@þÇ… è̂þ$Ð@þ¬. 
 

Q14) Derive an expression for the Poynting vector. 
 ´ëÆÿ¬…sìý…VŠü çÜ¨Ô¶ýMæü$ çÜÒ$MæüÆæÿ×ê°² E™éµ̈ … è̂þ$Ð@þ¬. 
 
Q15) Explain with examples, p-type and n-type semiconductors. 

 E§éçßýÆæÿ×ýÐ@þ¬Ë™ø p-ÆæÿMæü… Ð@þ$ÇÄ¶ý¬ n-ÆæÿMæü… AÆæÿ®ÐéçßýMæüÐ@þ¬Ë¯@þ$ ÑÐ@þÇ… è̂þ$Ð@þ¬. 
 

Q16) State and prove D-Morgan’s laws. 
 yìþÐðþ*Æ>Ȳ Œþ °Ä¶ý$Ð@þ*Ë¯@þ$ ™ðþÍí³ °Ææÿ*í³… è̂þ$Ð@þ¬. 

 
SECTION - D                                    

                                     Answer any Four of the following   (4 × 5 = 20) 

 

Q17) On introducing a dielectric slab of thickness 5mm between the plates of a parallel 

plate capacitor, the distance between the plates had to be increased by 2mm to keep 

the capacity unaltered. What is the dielectric constant of the material of the scale. 

  JMæü çÜÐ@þ*…™èþÆæÿ ç³ËMæüË Mðü´ëíÜrÆŠÿ ç³ËMæüË Ð@þ$«§æþÅ 5mm  Ð@þ$…§æþÐ@þ¬ VæüË JMæü Æø«§æþMæü Mæüyîþz° 
E…_ @̄þç³#yæþ$, §é° Mðü´ëíÜsîý Ð@þ*ÆæÿMæü$…yé E…yæþ$rMæü$ ç³ËMæüË Ð@þ$«§æþÅ §æþ*ÆæÿÐ@þ¬ 2mm 
ò³… è̂þºyìþ¯@þ¨. AÆÿ¬™óþ Mæüyîþz ç³§éÆæÿ®… Äñý¬MæüP Æø«§æþMæü íÜ¦Æ>…MæüÐ@þ¬ G…™èþ? 

 

Q18) If the frequency of the oscillator potential applied to the dees of cyclotron in 9MHz. 

What must be to magnetic flux density B to accelerate X-particle of mass 6.67 × 

10
-27

 kg. 

 JMæü OòÜMøÏ{sê¯Œþ Äñý¬MæüP yîþ‹Ü Ð@þ$«§æþÅ 9 MHz ´û¯@þ] ç³#¯@þÅÐ@þ¬ VæüË yøËMæüÐ@þ¬ MæüËç³ºyìþ™óþ, 
Mæü×ýÐ@þ¬¯@þ$ ™èþÓÆæÿ×ýÐ@þ¬¯@þ$ ^ðþ…¨… è̂þ$rMæü$ {ç³Äñý*W… è̂þÐ@þËíÜ¯@þ AÄ¶ý$ÝëP…™èþ AÀÐéçßý Ýë…{§æþ™èþ 
G…™èþ? 

 

Q19) A series resonance circuit is formed with a condenser of capacitor 250 pF, a coil of 

inductance 0.16mH and a resistance 20Ω. Calculate the frequency of resonance and 

impedance of resonance. 

 20Ω  °Æø«§æþÐ@þ¬, 0.16mH  {õ³ÆæÿMæü™èþÓÐ@þ¬ Ð@þ$ÇÄ¶ý¬ 250 pF  Mðü´ëíÜrÆŠÿ™ø¯@þ$ JMæü “Ôóý×ìý 
A¯@þ$¯é§æþ Ð@þËÄ¶ý$Ð@þ¬ HÆæÿµyìþ E¯@þ²¨, §é° A¯@þ$¯é§æþ ´û @̄þ]ç³#¯@þÅÐ@þ¬¯@þ$ Ð@þ$ÇÄ¶ý¬ A¯@þ$¯é§æþÐ@þ¬ 
Ð@þ§æþª AÐ@þÆø«§æþÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 



 

 

 

Q20) The current in the primary circuit of a pair of coils changes from 10A to 0 in a time 

of 0.1s. Find the induced emf in the secondary coil. The mutual inductance between 

the two coils is given to be 2H. 

 Æðÿ…yæþ$ ¡Væü ^èþ$rÏÌZ, {́ ë£æþÑ$Mæü Ð@þËÄ¶ý$Ð@þ¬ Væü$…yé {ç³Ð@þíßý… è̂þ$ Ñ§æþ$Å™Œþ {ç³ÐéçßýÐ@þ¬ 0.1sec 
ËÌZ 10A ¯@þ$…yìþ 0 Mìü Ð@þ*Ç¯@þ¨. Vú×ý ¡Væü è̂þ$rtÌZ {õ³Ç™èþÐ@þ$Äôý$Å emf ¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 
B¡Væü è̂þ$rt Ð@þ$«§æþÅ VæüË A¯øÅ¯@þÅ {õ³ÆæÿMæü™èþÓÐ@þ¬ 2H. 

 
 

Q21) Permitivity of water is 81. Calculate its refractive index and velocity of propagation 

of EM wave through it. 
 ±sìý Æø«§æþMæü íÜ¦Æ>…Mæü… 81 ©° Äñý¬MæüP Ð@þ“Mîü¿¶ýÐ@þ¯@þ Væü$×ýMæü… Ð@þ$ÇÄ¶ý¬ ±sìýÌZ Ñ§æþ$Å§æþÄ¶ý$ÝëP…™èþ 

™èþÆæÿ…V>Ë ÐóþVæü… Mæü¯@þ$Vö¯@þ$Ð@þ¬. 
 

Q22) Emitter current is 1.01 times of collector current in a transistor. If emitter current is 

10.12 mA. Calculate base current. 
 JMæü {sê°ÞçÜtÆŠÿÌZ GÑ$rÆŠÿ {ç³ÐéçßýÐ@þ¬ 1.01 Æðÿr$Ï MæüÌñýMæütÆŠÿ {ç³ÐéçßýÐ@þ¬¯@þMæü$ çÜÐ@þ*¯@þÐ@þ¬. GÑ$rÆŠÿ 

{ç³ÐéçßýÐ@þ¬ 10.12 mA AÆÿ¬¯@þ^ø B«§éÆæÿ {ç³ÐéçßýÐ@þ¬ @̄þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 
 
Q23) Output load of a halfwave rectifier is 1KΩ and its input voltage is 200Vrms.  

Calculate its 

a) Vdc, 

b) Idc and 

c) Ripple voltage. 

 AÆæÿ®™èþÆæÿ…Væü ÆðÿMìütçœÄ¶ý$ÆŠÿ 1KΩ  ÌZyŠþ MæüÍW §é° {ç³ÐóþÔ¶ý Ô¶ýMæüÃÐ@þ¬ 200Vrms AÆÿ¬ @̄þ^ø  

a) Vdc, 

b) Idc Ð@þ$ÇÄ¶ý¬ 

c) Çç³#ÌŒý Ô¶ýMæüÃÐ@þ$Ð@þ¬Ë¯@þ$ ÌñýMìüP… è̂þ$Ð@þ¬. 
 
Q24)  Subtract 10002 from 10012 using 1’s complement method of subtraction. 

  1’s ç³NÆæÿMæüÐ@þ¬Ë ç³§æþ®†¯@þ 10012 ¯@þ$…yìþ 10002 ¯@þ$ ¡íÜÐóþÄ¶ý¬Ð@þ¬. 
 

� � � 
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Answer any FIVE questions 

All questions carry equal marks 

 

Q1) a) With neat diagram explain the working of Bridge rectifier. Derive an   

expression for efficiency.  

       b)   Explain the working of class B push-pull power amplifier. 

  

Q2) a) Solve a second order differential op-amp. 

      b)  Explain op-amp as voltage regulator. 

  

Q3) a) What is need for modulation. Explain diode detector.                                       

      b) Explain the working of super heterodyne receiver . 

 

Q4) a) Explain open loop gain and common mode voltage gain. 

      b)  Explain the concept of virtual ground and voltage follower. 

 

Q5) a) Explain frequency demodulation. 

      b)  Explain the identification of areas where microwaves  are applied.  

 

Q6) a) Derive expression for power. 

      b) What is harmonic distortion and efficiency? Explain. 

 

Q7) a) Analyse for side bands and modulated wave for amplitude modulation. 

      b)  Explain microwave properties and their applications. 



 

 

Q8) a) Convert the following binary number to gray code. 

  i) (110101)2      

ii) (011011)2    

iii) (111100)2 

 b) Explain how BCD code will convert to gray code. 

 

Q9) a) Explain the working of Master slave JK flip flop. 

 b) Explain the working of Half adder. 

 

Q10) a) Explain decade counter. 

 b) Explain the working of parallel adder. 

 

 

    

 

                               � � � 
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                                                         SECTION-A                                      (8 x 4 = 32) 

     Answer all questions, each question carry equal marks.  

                 

Q1) Evaluate 

 a) 

2 3

3

x

Ex

∆
  

 b) 
2 ( )xab∆    ÑË$Ð@þË¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

  
Q2) a) Write Newton’s forward interpolation formula. 

   ̄ @þ*År Œ̄þÞ ç³#ÆøVæüÐ@þ$¯@þ A…™èþÆóÿÓÔ¶ý¯@þ çÜ*{™èþ… {ÐéÄ¶ý¬Ð@þ¬. 
 

 b) Write Gauss backward interpolation formula. 

  V>‹Ü †ÆøVæüÐ@þ$¯@þ A…™èþÆóÿÓÔ¶ý¯@þ çÜ*{™èþ… {ÐéÄ¶ý¬Ð@þ¬. 
 
Q3) Define Absolute, Relative and percentage errors. 

  ç³ÆæÿÐ@þ$, Ýëõ³„æü §øçÙÔ>™èþ… §øÚëË @̄þ$ °ÆæÿÓ_… è̂þ…yìþ. 
 
Q4) If 

0 1 2 3 4 5
3, 12, 81, 200, 100, 8,u u u u u u= = = = = =  find the value of 

5

0
u∆   

  
0 1 2 3 4 5

3, 12, 81, 200, 100, 8,u u u u u u= = = = = =  AÆÿ¬™óþ  5

0
u∆  ÑË$Ð@þ Mæü¯@þ$MøP…yìþ. 

 
Q5) Find the missing terms to the following. 

  D“Mìü…¨ Ðé°ÌZ ÌZí³…_ @̄þ ÑË$Ð@þË¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 
  



x 1 2 3 4 5 6 7 
y 2 4 8 ---- ---− 32 -− 128 

 

  

Q6) Find the root of the equation 
3

1 0x x− − =  using bisection method. 

 
3

1 0x x− − =  Äñý¬MæüP Ð@þÊËÐ@þ¬¯@þ$ bisection ç³§æþª† §éÓÆ> Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

Q7) Find the value of f(6) by using Newton divided difference formula to the following 

data 

x 1 2 7 8 

y 1 5 5 4 

 Oò³ §æþ™é¢…Ô¶ýÐ@þ¬ ¯@þ$…yìþ f (6)  @̄þ$ ¯@þ*År Œ̄þ Ñ¿ôý§æþ¯@þ íÜ§é®…™èþÐ@þ¬ §éÓÆ> Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

Q8) Fit a second degree polynomial to the following data: 

x 0 1 2 3 4 

y 1 5 10 22 38 

 Oò³ §æþ™é¢…Ô¶ýÐ@þ¬ §éÓÆ> 2 Ð@þ çœ*™èþ çÜÒ$MæüÆæÿ×ýÐ@þ¬ Æ>ºr$tÐ@þ¬.  

                           SECTION-B                                      (4 x 12 = 48) 

Answer all questions, each question carry equal marks. 

Q9) a) i) State and prove – Newton – Backword interpolation formula. 

   ¯@þ*År Œ̄þ †ÆøVæüÐ@þ$¯@þ íÜ§éª…™èþÐ@þ¬¯@þ$ °ÆæÿÓ_…_ °Ææÿ*í³…^èþ$Ð@þ¬. 
       

  ii) Find f (8) and f (15) using Newton’s divided difference formulae to the 

following data: 

     x 4   5   7  10   11  13 

     y 48 100 294 900 1210 2028 



    Oò³ §æþ™é¢…Ô¶ýÐ@þ¬ §éÓÆ> f (8)  Ð@þ$ÇÄ¶ý¬ f (15)  Ë¯@þ$ ¯@þ*År Œ̄þ Ñ¿ôý§æþ¯@þ íÜ§é®…™èþ… §éÓÆ> 
Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

OR 

 
  

 b) i) State and prove Stirling formulae.  

    òÜtÇÏ…VŠü íÜ§éª…™èþÐ@þ¬¯@þ$  °ÆæÿÓ_…_ °Ææÿ*í³… è̂þ$Ð@þ¬. 

  ii) Apply Newton’s divided difference formula to find the value of                 

f (8), if f (1) = 3, f (3) = 31, f (6) = 223, f (10) = 1011, f (11) = 1343. 

    ̄ @þ*År Œ̄þ Ñ¿êh™èþ ¿ôý§æþ çÜ*{™é°² Eç³Äñý*W…_ f (8) ÑË$Ð@þ¯@þ$, f (1) = 3,                f 

(3) = 31, f (6) = 223, f (10) = 1011, f (11) = 1343 ÑË$Ð@þË¯@þ$ Eç³Äñý*W…_ 
Mæü¯@þ$MøP…yìþ. 

 
Q10) a) i) Fit a curve 

by ax=  to the following data 

x 1 2 3 4 

y 3 12 21 35 

   Oò³ §æþ™é¢…Ô¶ýÐ@þ¬ §éÓÆ> by ax=  Ð@þ“MæüÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

  ii) Find the maximum value of y using given below data. 

x 0.60 0.65 0.70 0.75 

y 0.6221 0.6155 0.6138 0.6170 

    

    Oò³ §æþ™é¢…Ô¶ýÐ@þ¬ Eç³Äñý*W…_ y Äñý¬MæüP VæüÇçÙx ÑË$Ð@þ Mæü¯@þ$MöP…yìþ.  

OR 

 b) State and prove trapezoidal rule. 

  {sñýí³gêÄŒý$yæþÌŒý íÜ§éª…™èþÐ@þ¬¯@þ$ {ç³Ð@þ_…_ °Ææÿ*í³…^èþ…yìþ.  



Q11)a) i) Find the root of the equation 
3

2 5 0x x− − =  by the method of False 

position . 

   “False position” ç³§æþ®† §éÓÆ> 3
2 5 0x x− − =  Äñý¬MæüP Ð@þÊËÐ@þ¬¯@þ$ 

Mæü¯@þ$Vö¯@þ$Ð@þ¬. 
 
   

  ii) Find a root of the equation 
2

3 2 0x x− + =  using Newton-Raphson 

method. 

   “Newton-Raphson”  ç³§æþ®† §éÓÆ> 2
3 2 0x x− + =  Äñý¬MæüP Ð@þÊËÐ@þ¬¯@þ$ 

Mæü¯@þ$Vö¯@þ$Ð@þ¬. 
OR 

 b) State and prove Simpson’s 1/3 Rule.  

   ‘íÜ…ç³Þ̄ Œþ 1/3  çÜ*{™èþÐ@þ¬¯@þ$ {ç³Ð@þ_…_ °Ææÿ*í³… è̂þ$Ð@þ¬. 
 

Q12) a) Given 
3dt

x y
dx

= +  with y(0)=1, find y(0.4) by Euler’s method taking                  

h = 0.1. 

  h = 0.1 ¡çÜ$Mö° y(0.4) ¯@þ$ Euler’s ç³§æþ®† §éÓÆ> Mæü¯@þ$Vö¯@þ$Ð@þ¬ 3dt
x y

dx
= + , y(0)=1. 

OR 

 b) Given 3
2

dy y
x

du
= +  with y0 = 1 find y(0.2), y(0.4) correct to 4 decimal places 

by using R-K formulae of  order four, h = 0.2.  

  3
2

dy y
x

du
= +  AÐ@þMæüË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬ y0 = 1  AÆÿ¬ @̄þç³šyæþ$ R-K è̂þ™èþ$Ææÿ® ç³ÇÐ@þ*×ý 

ç³§æþª†ÌZ  
                                                                     
  y(0.2) Ð@þ$ÇÄ¶ý¬ y(0.4)  ÑË$Ð@þË¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬ h = 0.2.  
 

E E E 
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SECTION - A                                    

                                     Answer any two of the following   (2 × 10 = 20) 

 

 

Q1) Distinguish between continuous X-ray spectrum and characteristic X-ray spectrum. 

 AÑ_ē @þ² Ð@þ$ÇÄ¶ý¬ AÀË„æü×ý X-MìüÆæÿ×ý Ð@þÆæÿ~ç³rÐ@þ¬Ë ¿ôý§éË¯@þ$ ™ðþË$ç³#Ð@þ¬. 

   

Q2) Explain Raman effect experiment. 

 Æ>Ð@þ$¯Œþ ç³Í™èþÐ@þ¬¯@þ$ ™ðþË$ç³# {ç³Äñý*V>°² ÑÐ@þÇ… è̂þ$Ð@þ¬. 

 

Q3) State and explain Heisenberg’s uncertainty principle for  

a) Position of momentum and 

b) Energy and time. 

 

a) Ýë¦̄ @þÐ@þ¬, {§æþÐ@þÅ ÐóþVæüÐ@þ¬ Ð@þ$ÇÄ¶ý¬ 

b) Ô¶ýMìü¢, M>ËÐ@þ¬ËMæü$ OòßýòÜ¯ŒþºÆŠÿY. 
 A°Õa™èþ™èþÓ °Ä¶ý$Ð@þ*°² ÑÐ@þÇ… è̂þ$Ð@þ¬. 

 

Q4) Derive Schrodengers time independent wave equation. 

 {Úùyìþ…VæüÆŠÿ M>Ë çÜÓ™èþ…{™èþ ™èþÆæÿ…Væü çÜÒ$MæüÆæÿ×ê°² E™éµ̈ … è̂þ$Ð@þ¬. 

 

SECTION - B                                    

                                     Answer any TWO questions   (2 × 10 = 20) 
 

Q5) Explain the basic properties of a nucleus. 



 Móü…{§æþMæüÐ@þ¬ Äñý¬MæüP Ð@þ◊ÍMæü «§æþÆ>ÃË¯@þ$ ÑÐ@þÇ… è̂þ$Ð@þ¬. 

 

Q6)  Explain range of α-particle. Describe Geiger – Nattal law. 

 AÌê¹ Mæü×ýÐ@þ¬Ë ÐéÅí³¢ Væü*Ça Ð@þ$ÇÄ¶ý¬ OVðüVæüÆŠÿ & ¯@þrtÌŒý °Ä¶ý$Ð@þ*°² ÑÐ@þÇ… è̂þ$Ð@þ¬. 

 

Q7) Describe the powder method for the analysis of crystal structure. 

 çÜ¹sìýMæü °Æ>Ã×ê°² ÑÐ@þÇ… è̂þ$ è̂þ*Ææÿ~ ç³§æþ®†° Ð@þÇ~…ç³#Ð@þ¬. 

 

Q8) Discuss the various types of bondings is crystals. 

 çÜµsìýM>ËÌZ° ÑÑ«§æþ ÆæÿM>Ë º…«§éË¯@þ$ Væü*Ça ^èþÇa… è̂þ$Ð@þ¬. 

 

SECTION - C                                    

                                     Answer any FIVE of the following   (5 × 4 = 20) 
 

 

Q9) Write a short note on coupling schemes. 

 Ä¶ý¬VæüÃ çÜ…«§é¯@þ ç³§æþ®™èþ$ËOò³ Ëçœ¬sìýM> {ÐéÄ¶ý¬Ð@þ¬. 

 

Q10) Explain Duane and Hant’s law. 

 yæþ$Äñý*¯Œþ Ð@þ$ÇÄ¶ý¬ çßý…sŒý °Ä¶ý$Ð@þ*°² ÑÐ@þÇ… è̂þ$Ð@þ¬. 

 

Q11) State and explain Einstein’s photo electric equation. 

 I¯ŒþïÜt̄ Œþ M>…† Ñ§æþ$Å™Œþ çœÍ™èþ çÜÒ$MæüÆæÿ×ê°² ™ðþÍí³ ÑÐ@þÇ… è̂þ$Ð@þ¬. 

 

Q12) Write the properties of matter waves. 

 {§æþÐ@þÅ ™èþÆæÿ…V>Ë «§æþÆ>ÃË¯@þ$ {ÐéÄ¶ý¬Ð@þ¬. 

 

Q13) Explain the shell model of the nucleus. 
 Móü…{§æþMæü MæüÆæÿµÆæÿ ¯@þÐ@þÊ¯é¯@þ$ ÑÐ@þÇ… è̂þ$Ð@þ¬. 
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Q14) Write short note on β decay. 

 β &„îü×ý™èþOò³ Ëçœ¬sìýM> {ÐéÄ¶ý¬Ð@þ¬. 
 
Q15) Explain the seven crystal structures. 
 çÜµsìýMæü °Æ>Ã×ýÐ@þ¬ÌZ Hyæþ$ ÆæÿMæüÐ@þ¬Ë¯@þ$ ÑÐ@þÇ… è̂þ$Ð@þ¬. 
 

Q16) Explain the properties nanotubes. 
 ¯é¯ø VösêtË «§æþÆ>ÃË¯@þ$ {ÐéÄ¶ý¬Ð@þ¬. 

 
SECTION - D                                    

                                     Answer any Four of the following   (4 × 5 = 20) 

 

Q17) Indicate the possible (n, l, j) values of electrons in the n = 3 shell of an atom. 

  JMæü ç³ÆæÿÐ@þ*×ý$Ð@þ# Äñý¬MæüP n = 3 MæüÆæÿµÆæÿ…ÌZ° GË[M>t̄ @þ$ËMæü$ Ýë«§æþÅç³yóþ (n, l, j) ÑË$Ð@þË¯@þ$ 
Væü$Ç¢… è̂þ$Ð@þ¬. 

 

Q18) A sample is excited with a light of wavelength 4356Å Raman lines are absorbed at 

4446Å Calculate the Raman shift in cm
-1

. 

 JMæü ¯@þÐ@þÊ¯é 4356Å ™èþÆæÿ…Væü O§ðþÆæÿƒÅVæüË M>…†™ø E™óþ¢h…ç³ºyìþ¯@þ¨. Æ>Ð@þ$¯Œþ ÆóÿQ¯@þ$ 4446Å Ë 
Ð@þ§æþª HÆæÿµyìþ¯@þ^ø Æ>Ð@þ$¯Œþ ÕíÙ‹œt̄ @þ$ òÜ….Ò$.ËÌZ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

 

Q19) Calculate the uncertainity is momentum of an electron when its uncertainty is 

position is 1.9 × 10
10

m. 

 JMæü GË“M>t̄ Œþ Ýë¦̄ @þ…ÌZ A°Õa™èþ 1.9 × 10
10

m
 AÆÿ¬ @̄þ §é° {§æþÐ@þÅ ÐóþVæü…ÌZ A°Õa™èþ™èþÓÐ@þ¬¯@þ$ 

ÌñýMìüP… è̂þ$Ð@þ¬. 
 

 

Q20) Calculate the binding energy per nucleon from the given data.  

 The mass of 17Cl
35

 is 34.9800. mass of on
1
 = 1.0087 amu and                                  

1H
1
 = 1.007825 amu. 

 17Cl
35 Äñý¬MæüP {§æþÐ@þÅÆ>Õ 34.9800 amu JMæü Móü…{§æþMæü Mæü×ê°Mìü VæüË º…«§æþ¯@þ Ô¶ýMìü¢° ÌñýMìüP…ç³#Ð@þ¬ 

on
1
 = 1.0087 Ð@þ$ÇÄ¶ý¬ 1H1

 = 1.007825 amu. 

 

 

Q21) The radius of Ho
165

 is 7.731 fermi. Calculate the radius of He
4
. 



 Ho
165ÐéÅÝë… 7.731  òœÇÃ He

4 ÐéÅÝë°² Mæü¯@þ$Vö¯@þ$Ð@þ¬. 
 

Q22) A G.M. counter wire collects 10
8
 electrons per discharge when the counting rate is 

1000 counts/minute, what will be the average current in the circuit? 

 JMæü G.M. Væü×ýMæüÐ@þ¬ÌZ ¡Væü {ç³† E™èþÞÆæÿYÐ@þ¬¯@þ$ 10
8 GË“M>tË¯@þ$ “Væüíßý… ð̂þ¯@þ$. Væü×ýMæü… Æóÿr$  1000 

Væü×ýMæüÐ@þ¬Ë$ / °Ñ$çÙÐ@þ¬. AÆÿ¬ @̄þ B¡VæüÌZ° çÜVæür$ Ñ§æþ$Å™Œþ¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 
 
Q23)Calculate the largest wavelength that can be analysed by rock salt crystal of   

spacing d = 2.82 Å  in the first order. 

 A…™èþÆæÿÐ@þ¬ d = 2.82 Å  MæüÍW¯@þ JMæü Æ>MŠü ÝëÌŒýt çÜµsìýMæüÐ@þ¬ÌZ Ððþ¬§æþsìý “MösìýÌZ ÑÔóýÏíÙ… è̂þ VæüÍVóü 
A™èþÅ«̈ Mæü ™èþÆæÿ…Væü O§ðþÆæÿƒÅ… Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

 
Q24)  In a crystal lattice plane cuts intercepts 2a, 3b and 4c along the three axes where a, 

b and c are primitive vectors of the unit cell. Determine the Miller indices of the 

given plane. 

  a, b Ð@þ$ÇÄ¶ý¬ c Ë A¨Ð@þ$ çÜ¨Ô¶ýË$V> VæüÍW¯@þ {ç³Ð@þ*×ý Mæü×ýÐ@þ¬™ø °ÇÃ™èþOÐðþ$¯@þ çÜµsìýMæü…ÌZ JMæü 
™èþËÐ@þ¬ 3 A„æü…Ë™ø ÁÐ@þ* A…™èþÆæÿ Q…yéË$ 2a, 3b  Ð@þ$ÇÄ¶ý¬ 4c. B ™èþËÐ@þ¬¯@þMæü$ Ñ$ËÏÆŠÿ 
çÜ*_MæüË¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 
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Answer any FIVE questions 

All questions carry equal marks 

 

Q1)  a) Explain the classification of semiconductor memories.   

  b) Distinguish between memory mapped I/O and I/O mapped I/O. 

 

Q2) a) Draw the architecture of 8085 microprocessor and explain the functions of  

  various blocks. 

                 b)  Explain the generation of different control signals with 8085 microprocessor. 

 

Q3)  a) Explain the classification of 8085 instruction set according to word or byte 

size.                                                       

 b) Explain various arithmetic instructions in 8085 microprocessor. 

  

Q4) a) Explain the addressing modes in 8085 microprocessor with suitable 

   Examples.  

 b) Write an assembly language program for the multiplication of two 8 bit 

numbers.  

 

Q5) a) What is an assembler? Explain various assembler directives. 

 b) Write an assembly language program to arrange an array of numbers in 

ascending order. 
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Q6) a) Explain the interfacing of 8212 simple I/O with 8085 microprocessor. 

 b) Draw the block diagram of 8255A programmable peripheral interface and 

explain the  function  of various units. Draw its BSR control word. 

 

Q7) a) Draw the block diagram of 8155A multipurpose programmable device and 

explain the function of each block. 

 b) Draw the block diagram of 8259 programmable interrupt controller and 

explain function of each block. 

 

Q8) a) Explain the method of conversion of Digital to Analog signal.  

 b) Explain the interfacing of Digital to Analog converter with 8085 

microprocessor. 

 

Q9) a) Explain the interfacing of Analog to Digital converter with 8085 

microprocessor. 

 b) Draw the block diagram of a microprocessor based data acquisition system 

and explain its working. 

 

Q10) a) Explain the working of stepper motor. 

 b) Explain the interfacing of stepper motor with 8085 microprocessor. 
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